As experimentation with smoking occurs overwhelmingly in adolescence, a major objective of government strategy is to reduce smoking among young people.
As experimentation with smoking occurs overwhelmingly in adolescence, a major objective of government strategy is to reduce smoking among young people. 1 However, most studies of the association between mortality and smoking have relied on data for people whose smoking behaviour was recorded in middle age; teenagers and young adults may not see the relevance of messages derived from these studies or may feel that they are to some extent immune from the health damaging eVects of smoking. Few studies have examined the association between mortality and smoking behaviour in early life. In US college students who reported their smoking behaviour between 1916 and 1950 risk of cancer and cardiovascular disease (CVD) was increased among individuals who smoked in young adulthood 2 while in a large prospective study of women's health participants who started smoking before the age of 15 years had the highest risks for total mortality, CVD mortality and deaths from injury. 3 The first of these studies did not fully analyse the role of potential confounders while the second relied on recall of past smoking experience. To investigate this issue further we examined the association between smoking in young adulthood and risk of mortality in a cohort of male students from Glasgow University.
Methods
Students attending Glasgow University between 1948-68 were invited to participate in a medical examination carried out at the student health department during which blood pressure, height, weight, sociodemographic data and details of health behaviours were collected. 4 Participants were traced through the NHS Central Register. Full details are reported elsewhere. 4 Cox proportional hazards models were used to estimate the eVect of smoking, categorised as none, mild (1-10), moderate (11-20) and heavy (>20 cigarettes per day) on all cause mortality and on mortality from: CVD; coronary heart disease (CHD); stroke; smoking related cancers (lip, tongue, mouth and pharynx, oesophagus, pancreas, respiratory tract, and urinary tract); cancers unrelated to smoking; respiratory disease; "other" causes (all causes except CVD, smoking related cancers, respiratory diseases and alcohol related disease); and alcohol related disease (all and only those unrelated to smoking). Deaths up to 31 December 1998 were included in the analyses. Analyses were adjusted for the following potential confounders: systolic blood pressure (except cancer and respiratory disease), body mass index, father's social class and year of birth quintile, with additional adjustment for alcohol consumption in analyses of alcohol related deaths.
Results
A total of 11 755 male students participated in the original examinations. We have traced 9887 (84.1%) of these. After excluding those aged over 30 years, those who had left the UK at an undetermined date and those with missing data on smoking behaviour there were 8354 men available for inclusion in the analyses. Median follow up time was 41.3 years.
The mean age of the students at the time of examination was 20.5 years (range 16-29 years). Age adjusted results were similar for the full cohort and the 8354 men with data available on potential confounders. As there was little eVect of controlling for potential confounders only the adjusted hazard ratios are presented (table 1) . There were strong positive associations between smoking and death from all causes, CVD, CHD, and smoking related cancer. For respiratory disease and alcohol related disease there was also evidence of a positive association. When smoking related diseases were excluded from the alcohol related disease category the hazard ratio hardly changed although the trend was no longer significant. For stroke, and "other" diseases there was only weak evidence of positive associations.
Discussion
We show that overall mortality in later life is dramatically increased for men who, in one questionnaire, reported smoking in adolescence and early adult life. The strong positive associations reported here point to specific eVects of smoking; no association was seen with diseases unrelated to smoking and the cohort was relatively socoioeconomically homogeneous, so confounding by social circumstances is unlikely to be a serious problem. Two general explanations are possible. As lifetime smoking habit is usually established at least by early adulthood the findings could point to the importance of the duration of smoking in determining risk. The number of former cigarette smokers aged over 50 in the UK is double the number of continuing smokers, 5 and to the extent that some of these aZuent students will have quit smoking in later years the findings may underestimate the true size of the eVects. Alternatively age at initiation of smoking may be an independent risk factor. It has been shown that current smokers who started smoking when teenagers were at increased risk of total and CVD mortality, 3 and of lung cancer occurrence, 6 compared with those who started smoking later in life.
Demonstrating the direct influence of smoking at younger ages on later mortality may be useful in health promotion, as it clearly illustrates the relevance of smoking behaviour in adolescence and early adult life. Young people who smoke may feel that they can give up the habit later in life, 7 and although many undoubtedly do, our findings demonstrate that individuals who were adults and largely aZuent during a period when the hazards of smoking were generally well known still have substantial mortality risks attributable to smoking. In summary the results reinforce the dual need to prevent teenagers starting smoking and to encourage young smokers to quit.
